Emerging roles of radioresistance in prostate cancer metastasis and radiation therapy.
Radiation therapy (RT) continues to be one of the most popular treatment options for localized prostate cancer (CaP). Local CaP recurrence after RT is a pattern of treatment failure attributable to radioresistance of cancer cells. One major obstacle to RT is that there is a limit to the amount of radiation that can be safely delivered to the target organ. Recent results indicate that phosphoinositide 3-kinase (PI3K)/Akt/phosphatase and tensin homolog (PTEN)/mammalian target of rapamycin (mTOR) signaling pathway, autophagy, epithelial-mesenchymal transition (EMT) and cancer stem cells (CSCs) are involved in CaP metastasis and radioresistance. Emerging evidence also suggests that combining a radiosensitizer with RT increases the efficacy of CaP treatment. Understanding the mechanisms of radioresistance will help to overcome recurrence after RT in CaP patients and prevent metastasis. In this review, we discuss the novel findings of PI3K/Akt/PTEN/mTOR signaling pathway, autophagy, EMT and CSCs in the regulation of CaP metastasis and radioresistance, and focus on combination of radiosensitizers with RT in the treatment of CaP in preclinical studies to explore novel approaches for future clinical trials.